
this country, it is a great pleasure to take up the
report of the Commissioner and see that great work is
now being done throughout the Empire.

The water supply is being looked into, and it seems

at last likely that renewed energy will be shown in
the next succeeding reports. The enormous mortality
from cholera throughout India and Burma is stated
by the Commissioner (Surgeon-Major General Cleg-
horne), page 168, to be 529,049 as against 218,113 in
1893 and 762,695 in 1892.

What may be done in the matter of prevention of
cholera by proper management is well shown by the
result of the precautionary measures taken in the
Northwestern provinces. We quote from the report:

"Turning now to the Magli Kumbh of 1894. In
view of the large assemblage expected, special arrange¬
ments were made as soon as the site for the fair could
be definitely fixed. This, owing to the direction of
the main stream of the Ganges after the heavy rains
in the hills in October, 1893, could not be done until
late in December. It was decided to layout the main
site of the fair on the Cantonment land on the right
bank of the river, between it and the Beni embank¬
ment, which runs north from the fort to the village of
Daraganj. It was arranged that the religious broth¬
erhoods or akharas should be encamped on an island
in the bed of the river near the left bank, their encamp¬
ment being connected with the main site, on the other
side of the Ganges, by a bridge of boats. The general
site, on alluvial land, immediately north of the fort,
comprised a broad street of shops, and to the north
of this again, an extensive camp, with broad thorough¬
fares and lanes which left the main roads at right
angles. On the island a broad road running eastward
from the bridge of boats divided the camp in two. At
the general site the municipal water was laid on, the
numerous standposts, each surrounded by a platform
of flagstones, being situated at a convenient distance
from each other. All wells were closed and fenced in,
so that no one could use water from them. It was
not practicable to supply the municipal water to the
camp on the island, but arrangements were made for
a supply from the main stream of the Ganges, access
to the back waters being prevented by a cordon of
police. Conservancy was thoroughly carried out.
At the general site, dry earth latrines were used, solids
and liquids being collected in separate vessels and
conveyed to a distant trenching ground by means of a

light tramway. On the island there were trench
latrines, round which were placed police cordons.
Ample urinal accommodation was provided. Rubbish
and sweepings were removed in carts, except when
the accumulations were very large, when they were
burned at convenient places. Provision was made
for the prompt removal of the sick to hospital for
treatment. For police, sanitary and medical purposes,
the general site was divided into five areas and the
encampment on the island into two, and arrangements
were made for continual patrolling by day and night.
The Deputy Sanitary Commissioner was placed in
executive charge." ·

The result was that out of the vast multitude com¬

prising more than one million five hundred thousand
persons assembled on February 5, only 185 died from
January 9 to February 20. Of these deaths 47 were

due to fever, 59 to dysentery and diarrhea and only 3
deaths to cholera.

There is no longer any doubt that with the steady
improvement of the water supply and the prevention
of pollution of the supply, cholera may be eradicated
from India as thoroughly as from England itself.

The report on inoculation by Haffkine, which was
submitted to the government August 25, 1895, is
printed in full, with a rather noncommittal comment
(see p. 269). Altogether the report shows wonderful
sanitary progress.

HEMATOZOA IN THE LOWER ANIMALS.
The recent discovery by Surgeon-Captain Bruce

of the Indian army that the tsetse fly of Africa acts as

the carrier of living virus is of interest from a double
standpoint : First, to the student of human and com-

parative pathology, in clearing up the origin of a mys-
terious disease; and, second, as furnishing another
instance of an insect carrier of contagion. For the
last fifty years, from the time of Livingstone, suc-
cessive travelers have regaled us with accounts of the
ravages of this fly. We learn that it is a terrible
scourge to live stock and that it is one of the greatest
obstacles to colonization in the central part of the
"dark continent." The tsetse fly (Glossina morsi-
tans) is slightly larger than the common house fly; it
has a slender proboscis, nearly twice as long as its
head, and is able to puncture with great force. Its
bite is fatal to the ox, horse, ass, sheep, dog, and ele-
phant; the goat, buffalo, antelope, zebra and man
himself are not seriously affected by it. In fatal
cases, after an incubation of short duration, the ani¬
mals have fever, followed by marked anemia, maras¬
mus and dropsy for several weeks or even months.

The geographic distribution of the insect is exten¬
sive, though rather erratic. It is found in localities
here and there over Central Africa from the Transvaal
to the Zambesi, on the right bank of the latter, and
from Zanzibar as far inland as Ugogo. In these situ¬
ations it is to be found in low-lying localities, the
borders of marshes and water holes, and in beds of
reeds. The fly makes a loud buzzing noise which is
said to cause more terror among domestic animals
than the lion's roar. Horses which have passed
unscathed through the fly country and become
immune are called "salted," in South African par¬
lance, and command extraordinary prices.

Up to the time of Bruce's discovery the nature of
its virus was unknown. Livigstone, who was one

of the first to give an accurate description of the
insect, attributed it to the glandular secretions; other
observers to germs of some description. Mégnin was

of the opinion that the fly carried anthrax virus from
one animal to another. Bruce has discovered that
the fly itself has nothing to do with the disease save
as the carrier of a living virus from infected to healthy
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animals. This virus is a flagellated infusorian, appar¬
ently identical with the Trypanosoma EvaUsi, which
was the cause of a similar disease among the live
stock in India. Some ten years ago Railliet had
nearly solved the problem, for he wrote: "In reality
the tsetse can merely be regarded as a carrier of virus
and its bite is only dangerous when its proboscis has
been previously infected. With regard to the virus
that it habitually inoculates, it is difficult in the pres¬
ent state of our knowledge to say what it actually
Is," etc.

Horses, mules and camels in India are attacked by
a pernicious anemia to which the name "surra" dis¬
ease has been given. The disease, which is invariably
fatal, is characterized by fever, rapid emaciation,
extreme debility and death, in marasmus and coma,
occurs in from ten to sixty days. The mortality from
the disease in India and Burmah1 is enormous. Blood
drawn during life has an increase in the number of
white cells with a diminishing number of the red;
the latter are mostly crenated. In the midst of the
corpuscles is seen an organism with a long, flexible
tail. Evans, who first discovered it, supposed it was

a spirillum; Crookshank, after a minute examination,
recognized it as a flagellate infusorian, and Balbiani
gave it the name of Trypanosoma Evansi. A similar
flagellate organism is found in the blood of rats and
hamsters in England and on the continent of Europe.
According to Lingard the Indian trypanosoma is
innocuous to Indian rats, in the blood of which it is
found. The disease is inoculable. Dogs and mdn-
keys have been successfully inoculated; rabbits are

very susceptible, though the disease is not so fatal in
them. Dogs appear to be spontaneously affected and
die. (Fleming.)

The question arises, is there any relation between
these three forms? This might be partly settled if
experiments with the European trypanosoma showed
it to be pathologic for horses. However, while the
Indian form is only feebly pathologic to the ox, the
African form is deadly. A writer in the British Med¬
ical Journal2 suggests that "the European, Indian
and African trypanosomes, although closely resemb¬
ling each other morphologically and biologically, yet
differ in their pathologic properties, the trypanosome
of Europe being innocuous in the case of all animals,
the trypanosome of India, if deadly to certain domes¬
ticated animals, being almost innocuous to the ox of
that country, while the African trypanosome is deadly
to nearly all four-footed domestic animals, the ox

included. Seemingly, the pathologic qualities of the
three varieties are graded, as it were, by climate or by
breed or by other circumstances. A similar peculiar¬
ity has long been known to exist in connection with
the bacillus of anthrax, which, though fatal to the
sheep of Europe, does not affect the Algerian sheep."

It seems that the hematozoa in the lower animals
play fully as important roles as we know their con¬

geners do in man.

1 Nour. Diet. Prat. de M\l=e'\d.Chir. et Hyg. V\l=e'\t\l=e'\rin,xii, Paris, 1885.
2 May 16,1896.

WATER SUPPLIES.
We seldom notice a new book editorially, but we

have at present before us one which fills a long felt
want: Wm. P. Mason's "Water Supply, Chemical and
Sanitary," as announced by the gold lettering on its
handsome red cover, but "principally from a sanitary
standpoint," according to the title page. Our health
officers and sanitary men have been waiting for sev-
eral years for a book of this kind. If W. Ripley
Nichols had lived they would have had it several
years ago, for he gave them its nucleus in his article
on "Drinking Water and Public Water Supplies" in
1879, in the first volume of Buck's "Hygiene," and
this nucleus, but for his untimely death, would have
expanded pari passu with the extension of his experi-
ence. Dr. Smart of the Army published excellent
directions for sanitary water analysis in the Reports
of the National Board of Health, and in the same vol-
umes the account of Mallet's investigation into the
value of the processes of water analysis presents a
fund of information concerning the analytical results
given by waters of known quality. Dr. Smart's arti¬
cle on water in Wood's Reference Handbook of the
Medical Sciences was also of value. Dr. Floyd
Davis of Des Moines, Iowa, and Dr. Leffmann of
Philadelphia, gave us excellent little books on the
sanitary analysis of water and Professor Mason him¬
self contributed a booklet, known to but few because
it was printed mainly for the laboratory use of his
students, and yet from the precision of its directions
it was worthy of a more extended publication. Nor
must we forget the valuable work of the State Board
of Health of Massachusetts on filtration, published in
recent annual reports, nor the many special reports on
the water supply of particular municipalities by health
officers and special committees. In England we have
had new editions of Wanklyn's book condemning
waters on the ammonia and albuminoid ammonia dis¬
tilled from them; of Frankland's condemning them
on the absolute quantities of the organic elements;
the relation between the carbon and nitrogen and the
skeleton of sewage as represented by the nitrates in
solution in the water; articles by Tidy on the oxygen
required to oxidize organic matter and by Ekin on

the dangerous character of waters containing more
than so many milligrams of nitrates per million of
the water, and so on. But all these publications, with
the exception of Nichols' article, dealt merely with
the laboratory work of analysis and the more difficult
work of translating the results of the analysis into an

opinion on wholesomeness or unwholesomeness that
could be understood by the laity. These authors took
the water supply into the laboratory and told us all
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